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Location of LM disease

EXCEL trial--LM PCI group(N=942)

Distal LM n=771(81.8%)
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2011 ACC/AHA/SCAI Guidelines
Provisional vs Elective SB stenting
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It is reasonable to use elective double stenting in

patients with complex bifurcation morphology

involving a large side branch where the risk of

side-branch occlusion is high and the likelihood

of successful side branch re access is low
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Provisional side-branch stenting should be the intitial

approach in patients with bifurcation lesions when

the side branch is not large and has only mild or

moderate foal disease at the ostium
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JACC. 2011 Dec 6;58(24):e44-122. 2011 ACCF/AHA/SCAI Guideline for PCI.

Provisional side-branch stenting should be the intitial

approach in patients with bifurcation lesions when

the side branch is not large and has only mild or

moderate foal disease at the ostium

What is complex 
bifurcation lesion?

2011 ACC/AHA/SCAI Guidelines
Provisional vs Elective SB stenting
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What is complex bifurcations?

• Severe Calcified
• Thrombus containing
• Small vessel
• ……..



Chen SL, et al. JACC Interv 2014

Inclusion criteria:

----SB diameter≥2.5 mm

----Medina 1,1,1 or 0,1,1

----Prospective registry

----Multi-center



Chen SL, et al. JACC Interv 2014

DEFINITION Study Flowchart

1550 patients with true bifurcation lesions

To build criteria of lesions complexity

Criteria of lesions complexity

To test these criteria in another 3660 patients

With bifurcation lesions



DEFINITION criteria

Major :CX-DS≥70%, CX-LL≥10mm <0.001 80 72

SB-DS≥ 90%, SB-LL≥10mm <0.001 80 74

Minor: >mild calcification 0.002 64 65

Multiple lesions 0.007 68 60

thrombus-containing 0.004 64 53

MV-LL≥ 25 mm 0.010 69 58

Angle<450 or >700 0.002 66 64

MV-RVD≤ 2.5 mm 0.010 57 66

Major 1 + any 2 of minor criteria ------ 87 83

Major 2+ any 2 of minor criteria ------ 88 83

Chen SL, et al. JACC Interv 2014



Complex non-LM BLs

LAD-D1

LAD-D1

LAD-D1LAD-D1

LAD-D1 LCX-OM



Complex LM BLs



SBL:8.9%

CBL:16.8%

P<0.001

MACE
SBL:1.1%

CBL:4.1%

P<0.001

cardiac death

SBL:4.9%

CBL:7.9%

P<0.001

TVR

SBL:4.1%

CBL:7.0%

P<0.001

MI

Chen SL, et al. JACC Interv 2014

Simple vs. Complex BL
1-year FU



Simple BL (n=2552)
PS(77%) vs.2-stent(23%)

PS:8.9%

2-stent:9.1%

MACE
PS:1.1%

2-stent:1.0%

cardiac death

PS:4.7%

2-stent:5.6%

TVR
PS:4.4%

2-stent:3.0%

MI

Chen SL, et al. JACC Interv 2014



SL Chen, et al JACC intervention 2014 

PS:18.4% 
2-stent:15.1% 
p=0.112 

MACE 

PS:5.3% 
2-stent:2.8% 
P=0.035 

 

cardiac death 

PS:7.4% 
2-stent:8.4% 
p=0.532 

TVR 

PS:8.4% 
2-stent:5.0% 
p=0.026 

MI 

Complex BL (n=1108)
PS(52%) vs.2-stent(48%)

Chen SL, et al. JACC Interv 2014





DEFINITION II: Enrollment



Chen SL et al, Circ Cardiovasc Interv 2017



• Significant “napkin ring” restriction (arrow)

Zhang JJ et al, JCIC 2016



Chen SL, et al, JACC 2013



Chen SL, et al, JACC interv 2015

Survival rate free from
TLR at 3-year FU

Survival rate free from
MACE at 3-year FU



Chen SL, et al. JACC 2017

DKCRUSH V



Primary Endpoint
TLF at 1-y
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Chen SL, et al. JACC 2017



Chen SL, et al. JACC 2017



Tanveer Rab, Chen SL, et al, JACC interv 2017

Current Intervention for LM Bifurcations



• 46-ys male, UAP,EF:61%

• Distal LM(1,1,1) : 90% stenosis
• Simple LM bifurcation
• Provisional stenting with IVUS guidance



IVUS Finding before Predilatation
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Cutting Balloon pre-dilatation

LCX: 3.5/10 Flextome@12atmLAD: 3.5/10 Flextome@12atm



Stenting LM-LAD with jailed wire

LM-LAD: 3.5/30 Resolute @ 10atm



POT and distal access SB
LM: 5.0/08 Quantum @ 20atm



Kissing Inflation and Re-POT

LM: 5.0/8 Quantum@ 20atmLAD: 4.0/12 NC sprinter@8atm

LCX: 3.5/12 NC sprinter@8atm



Final Result



IVUS Final Results
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13-month Angiographic FU



Nanjing, Jiangsu, China

• 64-ys male, UAP,EF:64%

• Distal LM(1,1,1)
• Complex LM bifurcation
• DK crush with IVUS guidance



DK crush – Step 1: stenting LCX



DK crush—Step 2: balloon crush



1st Rewiring from Proximal Cells 
of Ostial LCX Stent

Sequential dilation

First kissing balloon inflation

Tips of 1st rewiring LCX

DK crush—Step 3: first kissing inflation



DK crush—Step 4: stenting LAD-LM



POT

Post dilation

DK crush—Step 5: POT



2nd Rewiring from Proximal-mid
Cells of Ostial LCX Stent

Sequential dilation

Final kissing balloon inflation

DK crush—Step 6: Final KBI



DK crush—Step 4: Final POT



Final Results



IVUS results
LM-LAD

LADLM

LCX

12345

6

LAD ostium, 9.04 mm2POC, 14.71 mm2Distal LM, 13.22 mm2
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Carina
Crush



IVUS results
LM-LCX

LAD

LM LCX

12345

LCX ostium, 7.16 mm2POC, 12.56 mm2Distal LM, 13.28 mm2

Carina

Crush



Take Home Message

• The DEFINITION criteria can differentiate complex from simple 
bifurcation lesions(BLs).

• For simple BLs, provisional SB stenting should be the default approach.

• For complex LM BLs, 2-stent technique especially DK crush was 
associated with superior result compared to culotte.

• Intro-coronary imaging guided LM stenting could improve clinical 
outcomes through facilitating stenting optimization

• DEFINITION-II trial (NCT02284750) randomly comparing 2-stent vs. PS
for the treatment of Complex BLs is on-going.




